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^mmnsmm^mznixm^ix. mmm 

ssKt **** i i: swat-*- 1 offieaft 
[ lira 3 ] f)iBMn^tas^(i: . msmn&w* 

vst. mzzmi&mzm^xmemimiiit&m 
itti-zztzmt t h mm 2 vmmmtfi 

«!§*T^ts-fr4i: wzmsmy&mtitixm 

coj*?-ymmzii?mw><7>mmmw&ztLX 
a 0 , m&mnmiM yvt n-wft<n<mm.* 
fmmm-tm. tftawM >- n*fc«&tiiJiM y h tat 

ftffl&ftxb i x isi-@fm^ffifflSBT- f<niB.mz&« 
crtmiZLmT-fiizm^xm&xwwBtf.z&'itii 



mtzmt. mm&mmmzm^xmm£*®iii 

[fs*^7] %»mzttix®Attt&itmz£'oxty> 
vwmm. zwtoth mmfoft^mz x-ox. mm 
^zm^iii-zm-co^-ymm^thwmcom 
m^mimm-mmcommi^timtkii!, ixm 
wmmtmsi-t&ijmtzh^x , 
mumizwtfi&^mz x->x, mimm^-mcom 

mmm^mmm. t mm 2 mmm^mmmz 
m^xmii&mtwmmznftttmt tut* 

[000 1] 

ifsmmtims^m] ^mimmmsHfrnzm 
mmzh^xm%&%<?)mftip\i l zfflt 1 ^xa-h 

[0002] 

B^WfRIRSa^-fe^'f Xc7)ffi/jN y H tiffin 

X& mm 2 5 6 M<7)% 1 ftttli 14x2 5mn^JK 
[ 0 0 0 3 ] £ Of- y 71M XX'imtE? 0T4*J\sl< 

j j r-mo®mmk ixmatix^m>\^mmft 

$ffi.UT>v^-)cr>mm lm*>ll#WCtt 1 HK0»* 

<jmtztix^h. xmmiegmkixit. m&x 

conmmt ixmm®mwm<&mtix^ 
h. ztummzvv hv&tmytx"?A?zwm& 

iZilZftbms. 5-^^T">x/N-±fc-«S5K 
■f SV^S^^-^XA-fflM^Efc^SX'J 7 h 

[0004] ztib<7)$imzm&~?x'7&<7)mj!i$>b 



(3) ftBB¥9-4 5 6 08 



[00051 ztitxmmz&mmzRimtiLmtiMi 
z*.y+r~-±.<r>m&iit Lxmm-h-HW&^T--? 

[0006] 

iwwmux o t ix^mmi m&mmnx^ 

5 emmizm^mzMmtzm, 

[0007] mmw-ycofflmwzttmx'% hm 
izM'hiz&Mm n Aitztiz, iz-m^wsf-ynm 
^xuizm&yt-twimmmte&^ti-mK* 
->x<h. mk^yyTmz^m^tix^hm^mx' 
mmm&tf 5 wnw±5i«$ fix v ^tz*>** * >wt 
wzmmmzKhftmrnz-tz timmmm^ 

ft®McO§mim$lX'Z htf2 5 6 M*fJSE£:#,i: Lfc* 
[0008] 

sut^-^*- ymmiii-z>imcr>i- >y 

«>a«y ^Stcfti^ffco^M a -y h^XA— *CiSL 
$rffi.tf±iejT7-t -y hiiffiEfZ ZttfX'Z h . 

BVhmzm-& 7 *-*x$nn,%<?)mM&n* * t> 7 

u-is 3 yZ'€oZb i ^ftm$F*tff 
yh£A*\yi%tft>itw-tz>±.mAVvb 
yttcr>mytmw.x'izcicr>7 * y*r-<n*< *? u 
1/ g y mj&umzmz izx <o ^.tb&w&mm 

f - >y r 1*1 2 0 sK>f y h ^ffiiE Srff d i: £ h WBM 

x-mzmmtzmizmm^muxgisnm^ 

kiztch. 

[0009] ttzuiszbmmmmizt bi&miz* 

yy-Zffi&Uzt LXh&cr>±d%ii>£Zcr>$miz%i 
^xmiE^fr^tz^^l-oXry t-ti^tfftttth 

fcfHflliXt'J — kJWwaWHcJWL'tv**. 2 5 6M 

o^- «y r*mz tivtcwm&tpg* § 

TV**. £a*JK^fc*fc*U:tf>a<EI4 (a) , (b)-C* 
-fe^^fc^jaElKa^ttCMP (chemical median 



ical polishing^U-fcT.TW ^Jfta&fc'KJ: D¥& 

4-124 (a)fcii^aUC£^*fc*** I'L&tf&ZS- 
foWltiEfctHrai^ Off EP*>*iJ «y hcOlft 

0HMWiT&<2mm*4 t 6 J^iaisIS&^M 

mzhhX*.*)— b^2mm«flg(04(a)^)A 
•y f - y ? 1 umgJgWr 7 * S C 

lfr < M<%^X^htzih7t-tiZM&l>Ztit l zmiX 
[00 10] 

[ooii] *m&w$m&&w&bhwmt. * 
f-yffimzm-iffi&tm&z titzwmm&mkft 
^mztt i xfflM^at ix . wE«wrtw«aRwtnaj5K 

■r iiBKOMMR^aj^-f > h »^ - yim<m 
wzx 04 t*4Mnaj^ y hmnwm&mm-tfm 

[ooi2] Hdieffifia^tH^aco^^ Lv^^iBu. m 
mmmza. mm&tm-w-yimzG-tm 
wmmmwtfLztixti*). mMmmmtmm.mta 
zmzttixtttti&tix. Buiaffifia^ttj^ST'ffie 

[0013] mummm&mnm L^mmu. mi 

\z&«<mm^-9\,zmr!\^xwmfc<nmwfc*& 
*m&-t&ffl8t. mttWBmzm^xmffigi 

[0014] ^mmmmtm<7>hmmt. v 
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(o^- > mm & 4 m,%mm<»im-ft&i fc ^ 
wmtuxj y hizttmLtzmmmi%mmmjE? 

[00 1 53 mM%&Mm%3>&com U«14< m 

h^7xjmz^ mm&®%M®tm--w*?-yffim 
mmm yhi m-mm<7)coffim.zm<mft-tz>^ 

[0016] fliEiftH8ia}8H«off* U«(4. fflfE 

<mmz&*<m&Wr-fizm^xmP7^<rm 
WRZ&mft-t&mt. WMmmmzm^xm 

[ooi7] *m\nmjmmi&jm>*>mmz. ft 
mztt bxmAtt-riffiuz* ~>xmk<mm.im\ 
i-hmmmmmzx-ox. wEm±&w&tvti 

\^w*?-yffim£G?&m.(?ffi®<n%&t&ft<n® 

-r&ijmz&^x, mmmftwfoix&mzx-ox, mm 

mt. msmiwrnt. mmmmmizx-o 
x, nmimm^m-mmm^mt^2m 

®ft&%izm^ximi&mimm.i%i}i?z>ffl§ 

[00 18] 

jbv^xu >y b ■ x**ytt(vm®mm<mftM 
wmx-foh. 

[oo i 9] hi k*3 wc i \m>Mmvyxx'h o , 

3±fcft»S*i, \s^?)V2<nn?-y\m>\AWvy 
X<nmmX' 1 / 4 Sri * 1 1 / 2 fc«/J>»» S*l-t<0«iBfc 



i^yxiwftm (ax) 2riftjT* 4 zw^-ffii^^i) 
*X«k YW^I3 0^|sllK"«rtg'5rW / <Uy/Xr-^\ 

zhk^e] o izm^m^^xT—^zx m&ztix 

1&xr> 6 NffiOl&lff j£ IX v ^4 . 
[0 020] laitefctfSl 0*>M Qte'/'X/Wtf) 

&->T^4. 1 niaU^-^l^yXffcOjeiSl 0*» 
8taj LT V v& . 1 2 (47° "J XAflMfcOX U >y h awrc* 

oey*-/W *■ ^nASSkOjtJtlR** Jffl UTRWT^ 
4.13 liSfH: > h 'J y 7%<D%&%X\ X y «y h 

^£S7-14£^LT^xy\-4ffi±tf)6otf)$J5&5 
izWtl-X^i. M1X'\Z2%M cO^H* L t v ^4 

i: xy n- 4 iO^ffi t # tf ¥® 1 14 x -v A y T)V- 7 CO 
^fr(Scheinmpf lug's condition) £)HJ5L't4 4: 3 \ZWifc 
LTV^4. 

[002 1 ] *HJtW^tJV^3t^lt#S*^^#3BK 
co^xy \- 4 ffl±^.W Al+ft $ ( ^xy ^-ffl^^7t T fcH 
IStf!Pfe3fc!Mfc>5r?-3)f4<I>=7 0' l2JLhT$>4. ^xy^- 

mmmcommmimi/3vhwmmtix^&. vy 
xm3V^Ltzb^m\tm2\z^-tWiZ)^- 
ymmm^zm.iK&m%Aiz?jii ■ mmw 
4o ttz6^<vmjtttf^^^-4mftX'i§.^zm.L 
xmzzti&£oizxijfa(x**yiffo5*)frt>xY¥ 

ZitX^h. 

[0022] ZtllzX 0 *ttJlBA3& J i|f ^3-15782^* 

^ix^hmiz^^^smwMimmzimm. 
mtfDismm^mta t sue tt ^4 . 

[0 02 3] <Xfc:^XA-4*^OR«3l0KSr*a}'f4 
flj. fiP^>l 5*»6 1 9W*»BRfcOV^K^ , t4. 1 6 
(4WrHr y h y >y ^^S3fet^-C">xys-4ai*» 
t>V>bmW$l%M%: 5 5-15 ^UT*3tLTV^ 
4 . 1 6 (*1 \,zWlWzX V >y y t-ISE 0 1 7 (4 6 

-><7)&m%jiil l zttlX£MlzlkVbtiXt3 0 ^xys-4 
±^1?ST 4 EJ&y ^ - y ^4 o T^T4 iSKOElSf 
-f X3t) 2rX? -y h tt ^4 . fifl/ty h y «y 

ftb%r>Xi3')fflE%&%%tl 8<7)6®?>mm<?M3El< 
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[00 24] *fc£tf>»fcf SWU 6*»61 8)«*x 
tf* av^teSfikfcS i olzfflhffiiEZ'fi^X^&tzlt) 

[0025] ,1 1 9ti6lc7) l &tg 

^T1a!*W 2 &7C-fe y*-tf>l8fiU 0 i h . i 

-r 1 8<nm^mzn&i-&±xw$mmzft 
-tyir-izA&tZit&m&k uzUtfum^y^? b 

tztb#>Z>ZkiMmX'h&. ZUZAV -v b ■ A** 

y-fr$X'\mm><7)7 * -J] xmmmif^i'Kt & o 
mmmmmm^mmmt %&&mw 2 <xtic c d 

•fe y9--"C(ii&g J2Lhtf>r- * £l«*as t T v ^ w t £ 
<9-HT'£> I) # 1 &7cC CD-fe y*r-cr> 1 0 fSiyjicT)!!! 

[0026] 'J -y h ■ Vli&nW&'Zrr 

UZ^XWfsfh. 

[00 2 7] m\\Z^VmzV^)V2\%V^^)V7,r 

-vsmm ■ mfcztvrzwwi' y* 1 <o%ma x t 

m&kMPTC® l 3 a (X(ftfrfo);firffltc-jS 

jlg-C^A- yf Sk k iK*W3 a kE3c-TI»^|6) 
( YffcfrlS) : »(wSS) fctitttc S fUSg&S £*tft I 

- s^x^feRtf Y^fflwffiWiitWiia 1 

T-flZffiZZtLtzX YA*- 5 7-2 OMMM»fc Wf- 

;;^(XY) 2 1 a»6«R*>^~ F-t'-AtfgiBt 
[0028] IBfcH&gj*^ 6 tex^f */-?V-*f-m<?) 

<nmzw&thtz^<r>^X'h ]f ) , ^-rf^/w •< > 

m^$n^u^-^/w2±^^-y* i i^^yxi 
s-^ ur p b fi^^ X y\- 4 ±tcjjw § *i 



[ 0 0 2 9 ] HI &$t*A ymmi HtV^)V2 

cozv -y bmzvx.j\-4<nm%ffi&izxYmft<?)tiim 

( X, YZmizn® O^lUlSa . /S&tfZfflLtC^S Z) 
ISHtBStf-CTgSStfS k k t fc«'Mft03l£*3R 1 Sr^L 

^■vy*3t*fTa«fc^jR*3^ho-/H,TV^. BP 
hv+iivtw^-ynxYmfoX'tn&W.fob&tv 
^9)V=^3^2 1 k^x/N-Xx-^' ; F*lt2 4C0{aS 
k *EK«*>7 5 A * y b htih ?x 

m\W?k 2 2 Rtf *x ah&MMWR 2 5 £ a y h o- 

tvthztiz&vmiLx^h. 

[0030] Uj-7)VZ7— : J3t:mi ^EP3acO^F 
|ftJtC^Set5«^^XA-Xr—>*5lia 1 O^EP5a 
O^mtcaUP y X<0«/hfif**tf ftMGES tltz* t'- 
h*t'^3E$ill). Pf-^;l/XT-y'3co^Sxf-K(J 

**y (^2) ^ritfioiik^xA-4<o^®fc^ii$<x 
u b <7)>m.fr t>X)i-r<vb tf^m tZc&Xot/Z 

[0031 ] \/ J 1-9)V±<7)rt9—y<7)ZWi$lV>®M& 

*>-frBP^«ii^fl[S^-ti:«^xA-4W»$T-^ 

zm&t h mm&ftik 2 6 nmmn%z t> t ic^xa 

CiaiJ^2 55r^fCi5C=SroTV^|>. Whz**y 

■jm&ixxv y bi&mzmw.ztitcvx.^-mzm 

jeFBXsKv h3t3^c7)g$T-^*^^^rA'y^kS 

[ 0 0 3 2 ] mz, ^mmcomixLmmtaum^j: o-^x 

[0033] v^-4<?>mmitffi®cr>zi;[iwm.m 
hmimizttt&®.mi)to£vm{a,/3)<7)'fti* 
te&t&KMz&vx.^-AcomffiZsEm^mt&b 

k t»Ml^^kM^^^A^-yffijt(^ 

mzjEMnzmmtz t^o m£tiLx%&ttnmi 

$ii-h*7x;\-4(?>]/ i JAbmmx'%.ttiitzitb'yx. 
/\-4<7wmx-mLtcLftk<n^mmmxhz>. * 

<7)^Sf{iJ£ v ^"C'^^ - y^Siit* *> h m wmnwg 

t;«k 0 swb lai & k*<3ii^wffiHtt$-cte*s&-es * 

^Sk^rS. ^^ffm^*-fe^-2:^XA-M{iS^ 
fKt^>f *- bCDgMb fC^ffl-fSGaAs^XA-TIi 

nim*t'j> I. *%^si »>xy n — k 0 ^ ^ ^n-iij}- 
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[0 0 34] %<7)WEtffc(r>mmm5<n7u-l-*r- 
h£fflWClftBfrf4. stepl0lT'7.:y--b^£^f1\ s 
tepl02-C'^x^-&XT-^±lwjSA • ^-v 

cDfflfig) ZMfct&tMz, stepl03T"®3£7irtJ: 

* y mft^nmftWfkiiimz mmtmmmt x<m 
mzm's.'t&tzwwm e^-ymmzimtm 
n) istepimzxntn-t^. n^m^nm^ji-^ 
tstepmzxx^^ymft*. &m&m®&t&® 
mm yhxcowimmibm. ®&myh<D^?- 
ymmzKfcitimmjEmx'miEi. niEztitzmo. 
wmmmizm^x . mh^^s:^®®^^^^ 

[0035] ^^r'JX^^yilS-C*^ WcffliiE<i 
«§t) izMfi-l, feiX. |al-n-ybtt<(il5l-I 

uz&zv^^x'iz. '■sf-yWatfn-tzik 
iih<nx\ ntDco'jrZKth-ftvx'bSfotzffijEm 
mmn-^zmmt &c\t^mxfo&. ^<r>y 

#T-£4. 

[ 0 0 3 6 3 OT\ A?-yfi5I (gtH^^O^ 

wan, sswtt*) izmfi-mmmmm*** 
ymft*<mmfoftm^nT£thtz#>m7*. h 

[0037] ^x/N-wffiias&^t s^aj-^siRt 
+*-h&miixfflm-&. 

[00383 t-T ±fB*7-te •/ hffifcSSfrrfcfcAfc'f 
fttyr;^ g >y h 4: yftfflt^fctMtateffl 

Sr^lt lz < v ^x/ >-±t*nt j^Sa&o^ffiWflia 

wtfcHfcSflW-SiktfSiU^ cwieateCMPfr 

fcjWB3tS»*i**»feT*i. S-fsteplT'^xyN 
-4£^x;\-*T-^5Wf-^"y?±£*te©* • H 



5&*-4. *wastep2T^a*wAAaw»an r ^5t>'3 

•y * y h7-^ $r^i) • AAS(jftfta7 

Xlf ISrff ^75^ ^ y hv— 7 0{£B£ft"iI!l'f 4 . £ 
W«BI*a»(g^3 -y h)Wva -y hT1l£U#<^i4 

7 7 * y h r- ? a> & >7x/ N-±w^H3t(aswy a 

■y hWffiyiJr-^trfflE L#»*$W7.^ yUft 
+1 L < 7^k iiLW&*r£X' HJ:3 SrtffSfc LT 

|s| — co Uf - 7 sHcCXHi § ixt v > I) £*b£-si3ftiat;:£ 

»&A7—ismx-%.mitiWLj mBvmtiLmtmsfr) 
w-ymmrrn * y httsweffln-c^fc-R 

tdzwmmzm.^xvxrmyrivi'sv hmsm 

i/37 hrtm**ya9lfr«<*i4fc*>*'9 -y MS"?*) 
^3 -y hrt#7.=JfryiaST'Wf--y7W^(ir7^ P< 

y h»«col^i*i-cR-^^-yflBiwia|-fin5riSI« 
l/C^4£kfcfc&. ifcCwaSOKHtC^xyv-^ 

ffiwfswjs** 7 * - # ^ttaj^-cais t x & % ste P 3 
£A4 mizvxjs~£#v>mmzttjE?i x o izv 

^\-xf-y5»K'J y^7.r-^2rffijEIBil) 

[0039] ClWstep2t'Wi/ 3 >y MWMDEtfWSt 
4k, step3-C3j-7-b y hH-ilO-y-T-yXt^fftt 
^< . ^ ft^Stl^ifyr^^ 3 ••/ bSi U=l~m) 

* i ftau^K-f y h («as^ ^ b ) ea^^xA- 
^y-if-^^wttj^fi^ns^v^-r^ijts (s 

tep3. ste P 4) . * i Ttt»3t««rt» J ItSl^^f y h T 

<n*7x. ;\-mm t'wfflffiatf-iJr - ^ bp *> ^ x a-^m 

W^«AX^|6] WfiHZ j k (k=l~ p ) (10-19) 
t^ttJl-4 C k fc*4 HRWll^KttHHrflWW 
yXw^ffijfi^'C'l+il§ix4^ft^c7)^7-t y hiJSw 

*WOT*:dJtTV^V^*&» 7XA-^ffi(7)ffi^cSr 

y'Wi^$EI^)bT^XA-7.r-^S:X. Y^ifij^A 

4 k -)XA-^IOfttlii8 (a) , (bHdTjrf <£ 

flttr|«]fc^7M.TU*v^s3teeM!k LTV^4lf^ffl 
&BX<D®®^?-ybimKt&imZWbLX-^h-*!ffi 
ttMB<*4. ;wfflfflwWft*i£kLTBI8a>)^ 

■r^^tfaiMaat'z xx-^wiaasr^fflifiMca^ 
*iiE-f4:fr}££k-3T^4. ^^—yy^mnzm 
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{5M(Z0,a0,)80)£ leit (mXD+r V?iVi/s«,Y<r> 

YX'<nffiffi%te$z?>T-?*®imUdk. ^x;\ 

-$mx'<F>m®mmT-?m#>. zcomzm^x® 
mo.w t x'Vx/\-mM*®m ix zmjEmMtn -r & 

M(zj , « o , /3 o) t zmmx'm&mmT—rwn 

A-f|®Oftffl AX^TfiOfifiZ 0 jk (k=l~ P ) cOt- 
?#>£> N Zjk(k=l~p)=ZOjk+Zj-ZO;i:H-m-ri>, ZZ.X' 
imiES. (Zj-ZO) S-^^'jy/^-f-v-'OZ^cOfi 

vv?^- i J<nmmwm*miX'$h%&. msmm 

BUCOltilUZOjkWfflt fflffi|gijmoZ0jkc7)fflSr jpm t 

x^<zt<,zxnxi>mm&x'hh. ^^fiszojk 
(k=i~ p nznmfhm^ifipm^c c d y -r* v+r 
-x'ffi&ztitj&ftm 9t^y^-iixm^mM2 
e^x^nummmmmuzm, fui+w^ 
yhx-mmmt ix**v-ztiz>. ttzstertizx 

[0040] sieplX'ltnmnmfeZV V7)Vi/ a >y h 

mix\ wnu$step4X'd:<Dgtmx4 y h l 
mncoMmz< &juztfr£ste P &x'&ry 
r>i>is3vb(i=i^m)X'mwtimTitzfrm%.i$k 
7 ix v ^mste P 3A^grr & . 

[004 1] step8<DfJ£T£-9-y 7VU>- 3 7 h 

yrmmm y hx-mmtmiuztm^titz^ 
ifrtepuzxmmsmmmx't&mmM y 
k ±*y j *r-m.x'm7*iv vwEm^t\%-t 
zmmzmixitxftmAtimz&mitzft&y 
6-5270 m\,zhhmmm^-nmz^x^-j 
ji-%k'X'm\^tiz>®mftQ.w.m-m y hftiio 
mmw ix v *s *«4»ni«B(g-r &*as*a«*<iS' 

y hJWttS-b^-ic^tHBlitZJkfcJ: 9nxpffl*>'7 
XA-offl$#£^f TOKMj8tFnp(x,y) (49^KR 

#07-9x4 y ymt+ryrivi/3 7 hsi (i=i~m)o 
y )com<?>d&*mm&m%(ozm£<r)BX'^£>fc#> 



BP*)* 7-fe 7 MBEfcfc**)*. 
[0 04 2]^*Wtii, 
$$ (F j k (x , y ) -Zj k (x , y ) ) 2dxdy=0( j =l~n , k=l-p) 

[00433 znttJEmmmis-yyAZvyy^y 

3 -y hnF3.jtS#|ii]<0fraMM V h j =3,ffai-ty^- 

«fc*C7XA-<^niij i ttumx-h y wo*, 

aX+bY+cZ=d f b=c=0fc«^r&. 

[0044] ^^-±mmmmm9 (a)ic%* 

i d fctt*!l*4 y h j=l-C'littaHr y-?-k=l,2#|a]-co 
fi§ fc*t L k =3<7)*8H#$I£$ iil> ttii<0U a X * 

vmztixb*). j=2mmm ybxn. 

v^asffigwHifensflBKMitf^* y ~ w 
iztti-z>mm®ffiffi®)i<z%-ox^hk-th. zcr>®m 
%m&>w-y\i*ry7>vi/3 7 
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CLAIMS 



[Claim(s)] 

[Claim 1]A surface position detection method which carries out the relatively scan of the object in 
which a field which has pattern structure was formed to a surface position detection means, and 
measures a surface position of two or more detecting points in said field by said surface position 
detection means, comprising: 

A stage of detecting an error for every detecting point produced by the difference in pattern 
structure between said two or more detecting points at the time of said surface position detection 
means detecting a surface position. 

A stage which amends a detection result with said error corresponding to this detecting point for 
every detecting point when carrying out the relatively scan of said object to said surface position 
detection means and detecting a surface position of two or more of said detecting points in said 
field by said surface position detection means. 

[Claim 2]Two or more fields which have the same pattern structure as said field are formed in said 
object and the relatively scan of said object is carried out to said surface position detection means, 
A surface position detection method of claim 1 having a stage which amends a detection result with 
said error corresponding to this detecting point for every detecting point when detecting a surface 
position of the same part as said two or more detecting points in said two or more fields by said 
surface position detection means. 

[Claim 3] A surface position detection method of claim 2 characterized by comprising the following. 
A stage of said error detection stage being in said two or more fields of each, and detecting face 
shape of said object respectively based on each surface position data for every group of surface 
position data of the same part. 

A stage of detecting said error based on said each face shape. 

[Claim 4]While synchronizing reticle and a wafer characterized by comprising the following to a 

projection optical system and making it scan, when projection exposure of the pattern on said 

reticle is carried out on said wafer via said projection optical system, A scanning exposure method 

which detects a surface position of two or more detecting points located in a line with a scanning 

direction in an exposure region which has the pattern structure on said wafer one by one, and 

locates said exposure region in an image surface position of said projection optical system. 

A stage of detecting an error for producing-by the difference in pattern structure between said two 

or more detecting points each detecting point of every when detecting a surface position. 

A stage which amends a detection result with said error corresponding to this detecting point for 

every detecting point when detecting a surface position of two or more of said detecting points one 

by one. 

[Claim 5]Two or more exposure regions which have the same pattern structure as said exposure 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran^ 3/11/2008 



JP,09-045608,A [CLAIMS] 



Page 2 of 2 



region to said wafer are formed, A scanning exposure method of claim 4 having a stage which 
amends a detection result with said error corresponding to this detecting point for every detecting 
point when detecting a surface position of the same ****** as said two or more detecting points 
one by one. 

[Claim 6]A scanning exposure method of claim 5 characterized by comprising the following. 
* A stage of said error detection stage being in said two or more exposure regions of each, and 
detecting face shape of said wafer respectively based on each surface position data for every group 
of surface position data of the same part. 
A stage of detecting said error based on said each face shape. 

[Claim 7]How to detect a surface position of the same part in each field of two or more fields which 
have the same pattern structure formed on said object, respectively, and to detect objective face 
shape by a surface position detection means which detects an objective surface position according 
to light flux characterized by comprising the following which carries out oblique incidence to an 
object 

The 1st detection stage that detects a surface position of the same part of said field by said 
surface position detection means. 

A stage of driving said object to a position based on said detection result. 

The 2nd detection stage that detects a surface position of the same part of said field again by said 
surface position detection means after driving said object. 

A stage which computes a surface position of each of said field based on a detection result of drive 
quantity in the case of said drive, and said 2nd detection stage. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the surface position detection method and 
scanning exposure method which detect continuously the position of a wafer surface and inclination 
about the optical axis direction of a projection optical system in the exposure device of a slit scan 
method (scanning exposure system) about a surface position detection method. 
[0002] 

[Description of the Prior Art]The size of the latest memory chip shows the expansion tendency 
gradually from the difference of the expansion trend of the memory space to the resolution of an 
exposure device, and the reduction trend of cell size, for example, it is reported by the 1st 
generation of 256M that it is about 14x25 mm. 

[0003]In an exposure region with a diameter of 31 mm of the reduced-projection-exposure device 
(stepper) currently used as an exposure device for the present critical layers in this chip size, only 
one chip can be exposed per exposure, In order that a throughput may not go up, the exposure 
device which makes a big exposure area possible is needed. As an exposure device of a big screen, 
the front projection exposure device is conventionally used widely as an exposure device of big 
screen liquid crystal display elements, such as a semiconductor device exposure device for rough 
layers or a monitor by which a high throughput is demanded. This is an exposure device of the slit 
scan method (scanning exposure system) what is called by a mask wafer relatively scan which 
carries out the linear scan of the mask by the illumination light of circle slit shape, and carries out 
one-shot exposure of this on a wafer by a same mind reflection mirror optical system. 
[0004]In order that focal ****** of the mask image in these devices may unite with the best image 
formation face of a projection optical system the exposure surface of a sensitized substrate (the 
wafer or glass plate in which photoresist etc. were applied) one by one. Correction driving of height 
measurement and auto-focusing auto leveling is continuously performed during scan exposure. 
[0005]The height and surface position detecting mechanism in these devices the catoptric light from 
a sensitized substrate using what is called an oblique incidence optical system that enters light flux 
into a wafer surface from the slanting upper part as a position gap on a sensor. It is computed and 
said that height in case there are a method of using gap sensors, such as the method and air 
microsensor to detect, and a capacitance sensor, etc. and a measuring point passes through an 
exposure slit field from two or more height measurement under scan, and the amount of correction 
driving of inclination are amended. 
[0006] 

[Problem(s) to be Solved by the InventionjWhen a projection system is improved so that it may 
become the resolution which can respond after 256M about the concept of the exposure device of 
the slit scan method used now, the following problem occurs. 

[0007]That is, the allowable depth of the focus in the transfer process of a circuit pattern becomes 
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increasingly narrow as a reduction projection system is formed into high NA so that it can respond 
to the minuteness making of a circuit pattern. Since 5 or more urn of allowable depth are secured in 
- the exposure device currently used for the present rough process. Although the influence of the 
measurement error included in the measurement value by which continuation measurement is 
carried out during scan exposure, or a chip inner step difference can be disregarded, when 256M 
correspondence is taken into consideration, since the allowable depth is set to 1 or less urn, it 
needs to amend the influence of said measurement error or a chip inner step difference (pattern 
structure in a chip). 

[0008]Two or more chips which have the same pattern structure on a sensitized substrate in the 
conventional reduced-projection-exposure device are arranged, and since the shape of the surface 
type is reproduced mostly in an exposure position, if the pilot wafer of precedence performs proof 
print in advance of lot processing, the above-mentioned offset can be amended. Namely, although 
the calibration of each measure point of the focus detection systems to a field can be performed, In 
the exposure device of the above-mentioned slit scan method measured while scanning two or more 
points in an exposure region, the calibration of this focus sensor for every point of measurement by 
baking. When it assumes that amendment of 20 points is performed in a chip when asking for 
example, the work which checks image quality under a microscope also takes 20 times in the case 
of said reduced-projection-exposure device, and makes productive efficiency get worse greatly. 
[0009]When as follows and it amends along the surface even if it constituted the sensor so that a 
resist surface might be caught certainly, defocusing may occur on the contrary. That is, if the 
composition of the area within exposure of a memory etc. is roughly divided, the exposure region 
which it becomes from the portion of a memory cell and the portion of a peripheral circuit and of 
which critical resolution performance is generally required will be concentrated on the portion of a 
memory cell. If the chip of 256M is taken for an example, it consists of a loose circumferential 
circuit part of the rule which builds so that the memory cell field and memory cell field where critical 
line width transfer is demanded may be divided, and runs beside - Drawing 4 (a) and (b) expanded 
this border area. The level difference a cell part and whose circumferential circuit part are about 1 
urn although flattening is advanced by CMP (chemical mechanical polishing), the recess array 
forming method, etc. will remain, as shown in drawing 4 (a) now, while scanning this field — 
amendment of a Z direction — a measurement value — how — a ****** case, Namely, when 
making a resist surface always carry out tracking of the exposure image surface of a slit, Supposing 
a circumferential circuit part has to 5 mm, 2 mm of the width, i.e., the shorter side, of a scanning 
direction of a slit, defocusing of the memory cell in both the sides of a peripheral circuit with a level 
difference which is about 1 urn in a 2-mm field (hatching portion of drawing 4 (a)) respectively will 
occur. Since line width management of the peripheral circuit is loose compared with it of a memory 
cell, focal depth has also expanded it according to it. If this point is taken into consideration, it will 
think that it is more advantageous in accuracy for making the exposure image surface follow a real 
level difference (pattern structure) to manage level difference data as a correction amount 
undesirably, but under the present circumstances, the method of offset management and 
amendment is not established. 
[0010] 

[Means for Solving the ProblemjThis invention is made in view of the conventional problem, The 
purpose is to provide a surface position detection method which can perform a calibration of a focal 
measurement system of a multipoint and can detect a position of a wafer surface with high 
precision. It is in providing a highly precise surface position detection method especially in a slit 
scan exposure system. 

[001 1]A gestalt in which this invention has a surface position detection method of this invention 
carries out the relatively scan of the object in which a field which has pattern structure was formed 
to a surface position detection means, and is characterized by that a surface position detection 
method which measures a surface position of two or more detecting points in said field by said 



http://www4.ipdl.inpitgo.jp^^ 3/11/2008 



JP,09-045608,A [DETAILED DESCRIPTION] 



Page 3 of 11 



surface position detection means comprises the following. 

A stage of detecting an error for every detecting point produced by the difference in pattern 
structure between said two or more detecting points at the time of said surface position detection 
means detecting a surface position. 

A stage which amends a detection result with said error corresponding to this detecting point for 
every detecting point when carrying out the relatively scan of said object to said surface position 
detection means and detecting a surface position of two or more of said detecting points in said 
field by said surface position detection means. 

[001 2]A desirable gestalt of said surface position detection method on said object. Two or more 
fields which have the same pattern structure as said field are formed, and the relatively scan of said 
object is carried out to said surface position detection means, When detecting a surface position of 
the same part as said two or more detecting points in said two or more fields by said surface 
position detection means, it has a stage which amends a detection result with said error 
corresponding to this detecting point for every detecting point. 

[0013]Said error detection stage this invention is characterized by a desirable gestalt comprising 
the following. 

A stage of being in said two or more fields of each, and detecting face shape of said object 
respectively based on each surface position data for every group of surface position data of the 
same part. 

A stage of detecting said error based on said each face shape. 

[001 4]A gestalt in which this invention has a scanning exposure method of this invention, While 
synchronizing reticle and a wafer to a projection optical system and making it scan, when projection 
exposure of the pattern on said reticle is carried out on said wafer via said projection optical 
system, A scanning exposure method which detects a surface position of two or more detecting 
points located in a line with a scanning direction in an exposure region which has the pattern 
structure on said wafer one by one, and locates said exposure region in an image surface position of 
said projection optical system is characterized by comprising: 

A stage of detecting an error for producing-by the difference in pattern structure between said two 
or more detecting points each detecting point of every when detecting a surface position. 
A stage which amends a detection result with said error corresponding to this detecting point for 
every detecting point when detecting a surface position of two or more of said detecting points one 
by one. 

[001 5]A desirable gestalt of said scanning exposure method to said wafer. When two or more 
exposure regions which have the same pattern structure as said exposure region are formed and a 
surface position of the same ****** as said two or more detecting points is detected one by one, it 
has a stage which amends a detection result with said error corresponding to this detecting point 
for every detecting point. 

[0016]Said error detection stage this invention is characterized by a desirable gestalt comprising 
the following. 

A stage of being in said two or more exposure regions of each, and detecting face shape of said 
wafer respectively based on each surface position data for every group of surface position data of 
the same part. 

A stage of detecting said error based on said each face shape. 

[001 7]A gestalt in which this invention has a face shape detecting method of this invention, A 
method of detecting a surface position of the same part in each field of two or more fields which 
have the same pattern structure formed on said object, respectively, and detecting objective face 
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shape by a surface position detection means which detects an objective surface position according 
to light flux which carries out oblique incidence to an object, is characterized by comprising: 
■ The 1st detection stage that detects a surface position of the same part of said field by said 
surface position detection means. 

A stage of driving said object to a position based on said detection result. 

The 2nd detection stage that detects a surface position of the same part of said field again by said 
surface position detection means after driving said object. 

A stage which computes a surface position of each of said field based on a detection result of drive 
quantity in the case of said drive, and said 2nd detection stage. 

[0018] 

[Embodiment of the Invention] Drawing 1 is a partial schematic diagram of the projection aligner of 
the slit scan method which uses the surface position detection method of this invention. 
[0019]In drawing 1 , 1 is a reduction projection lens, the optic axis is shown in [ AX ] a figure, and 
the image surface has a relation vertical to the Z direction in a figure. The reticle 2 is held on the 
reticle stage 3, reduction projection is carried out for the magnification of a reduction projection 
lens 1/4 thru/or 1/2, and the pattern of the reticle 2 forms an image in the image surface. 4 is the 
wafer in which resist was applied to the surface, and many exposure regions (shot) which have the 
same pattern structure formed by the previous exposure process are arranged. The zipper which 5 
is a stage which lays a wafer, and adsorbs and fixes the wafer 4 in the wafer stage 5, Movement to 
Z shaft orientations and the X-axis which are the directions of an optic axis (AX) of the XY stage in 
which horizontal migration is possible, and the projection lens 1 respectively in an X axial direction 
and Y shaft orientations, It is constituted by the pivotable leveling stage and the rotating stage 
pivotable around the Z-axis around the Y-axis, and 6 stem-correction system for making a reticle 
pattern image agree in the exposure region on a wafer is constituted. 

[0020] 10 in drawing 1 to 19 shows each element of the detecting optical system established in order 
to detect the surface position of the wafer 4, and inclination. 10 is a light source and consists of a 
lighting unit constituted so that it might irradiate with the light of a white lamp or a high-intensity 
light emitting diode with two or more different peak wavelength. 1 1 is a collimating lens and has 
ejected the light flux from the light source 10 as a parallel pencil in which the intensity distribution 
of a section is almost uniform. 12 is a prism-shaped slit member, it is pasting the prism of the 
couple together so that a mutual slant face may face, and it has provided two or more openings (for 
example, six pinholes) in this lamination side using light-shielding films, such as chromium. 13 is an 
optical system of both telecentric system, and is carrying out the light guide of the six independent 
light flux which passed through two or more pinholes of the slit member 12 via the mirror 14 at the 
six point of measurement on the 4th page of a wafer. In drawing 1 , although only 2 light flux is 
illustrated, each light flux is in a space perpendicular direction also as 3 light flux respectively. The 
flat surface in which the pinhole is formed to the lens system 13 at this time, and the flat surface 
including the surface of the wafer 4 are set up satisfy the conditions (Scheinmpflug's condition) of a 
shine proof. 

[0021]In this example, the incidence angle phi to the 4th page of wafer top of each light flux from 
the Mitsuteru gunner stage (the altitude, i.e., the optic axis, which were built to the wafer surface, 
and angle to make) is not less than phi= 70 degrees. On the 4th page of the wafer, as shown in 
drawing 3, two or more exposure regions (shot) which have the same pattern structure are arranged. 
Incidence and image formation are carrying out six light flux which passed the lens system 13 at 
each point of measurement in which the pattern space carried out mutually-independent as shown 
in drawing 2 . It is made to enter from the direction of which theta** (for example, 22.5 degrees) 
rotation was done in the XY plane from X so that the six point of measurement might be mutually 
observed independently within the 4th page of a wafer (scanning direction 5a). 
[0022]As these people have proposed by Japanese Patent Application No. No. 157822 [ three to ] 
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by this, spatial arrangement of each element is made suitable and highly precise detection of surface 
position information is made easy. 

[0023]Next, the side which detects the reflected light flux from the wafer 4 explains each 
composition of 15-19. 16 is receiving six reflected light flux from the 4th page of a wafer via the 
mirror 15 by the light-receiving optical system of both telecentric system. The stopper diaphragm 
17 established in the light-receiving optical system 16 has cut the high order diffracted light (noise 
light) generated according to the circuit pattern which is established in common to each six point of 
measurement and exists on the wafer 4. Re-image formation of the light flux which passed the 
light-receiving optical system 16 of both telecentric system is carried out so that the optic axis may 
have become parallel mutually and it may become the spot light of the same size mutually in the 
detecting face of the photoelectric conversion means group 19 with six individual correcting lenses 
of the amendment optical system group 1 8. 

[0024]The this side which receives light (from 16 to 18) each point of measurement on the 4th page 
of a wafer and the detecting face of the photoelectric conversion means group 19, Since it is 
amending by falling so that it may become conjugate mutually, it is constituted so that the position 
of the pinhole image in a detecting face does not change with the local inclination to each point of 
measurement, height change in the optical axis direction AX of each point of measurement may be 
answered and a pinhole image may change on a detecting face. 

[0025]Six one-dimensional CCD line sensors constitute the photoelectric conversion means group 
19 here. This is more advantageous than the composition of the two-dimensional sensor 
conventional at the following point. When the amendment optical system group of 18 is constituted 
first, the flexibility of arrangement of each optical member or a mechanism electrode holder 
becomes large by separating a photoelectric conversion means. Although it is necessary to enlarge 
optical magnification from the mirror 15 to the amendment optical system group 18 for raising the 
resolution of detection, the direction considered as the composition in which an optical path is 
divided into and an individual sensor is entered also at this point is able to summarize a member 
compactly. Furthermore, by a slit scan method, although the focal continuation measurement under 
exposure becomes indispensable and shortening of measuring time serves as a technical problem 
absolutely, in the conventional two-dimensional CCD sensor, the cause has also read the data more 
than needed, but the reading time of 10 times or more of a one-dimensional CCD sensor is needed. 
[0026]Next, the exposure system of a slit scan method is explained. 

[0027]As shown in drawing 1 , while scanning the reticle 2 with constant speed in the direction of 
arrow 3a (X axial direction) shown in drawing 1 in a field vertical to the optic axis AX of the back 
projection lens 1 adsorbed and fixed by the reticle stage 3. Correction driving is carried out in the 
direction (Y shaft orientations: vertical to space) which intersects perpendicularly with the arrow 3a 
so that a target-coordinates position may always be maintained and scanned. The position 
information on the direction of X of this reticle stage and the direction of Y is always measured by 
irradiating two or more laser beams from the reticle interference system (XY) 21 from the exterior 
to the XY bar mirrors 20 fixed to the reticle stage of drawin g 1 . 

[0028]The exposure illumination-light study system 6 comprises members, such as an unillustrated 
beam shaping optical system, an optical integrator, a collimator, and a mirror, using the light source 
which generates pulsed light, such as an excimer laser, and is formed with the material which 
penetrates or reflects the pulsed light of a far ultraviolet region efficiently. It is for operating a beam 
shaping optical system orthopedically in the form of a request of the sectional shape (size ♦***) of 
an incident beam, and is for an optical integrator's making the lighting distribution characteristic of 
light flux uniform, and illuminating the reticle 2 with uniform illumination. Corresponding to a chip 
size, a rectangular illuminated field is set up by the masking blade which is not illustrated in the 
exposure illumination-light study system 6, and the pattern on the reticle 2 by which partial lighting 
was carried out in the illuminated field is projected on the wafer 4 in which resist was applied via the 
projection lens 1 . 
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[0029]The main controlling section 27 shown in drawing 1 the slit image of the reticle 2, adjusting 
the position (the position of X and Y, and the surrounding rotation theta of the Z-axis) within XY 
- side, and the position (the surrounding rotations alpha and beta of X and Y each ****, and height 
[ on the Z-axis ] Z) of a Z direction to the predetermined region of the wafer 4. While synchronizing 
reticle and a wafer to a projection optical system and making it scan, the whole system is controlled 
to perform scan exposure which carries out projection exposure of the pattern on the reticle 2 on a 
wafer via the reduction projection optical system 1. Namely, position ****** in XY side of the 
pattern on reticle computes control data from the position data of the reticule interferometer 21 
and the wafer stage interferometer 24, and the position data of the wafer obtained from an 
unillustrated alignment microscope, It has realized by controlling the reticle position control system 
22 and the wafer position control system 25. 

[0030]When scanning the reticle stage 3 in the direction of the drawin g 1 arrow 3a, the wafer stage 
5 is scanned at the speed amended by the reducing magnification of a projection lens in the 
direction of the arrow 5a of drawing 1 . It is determined that the scanning speed of the reticle stage 
3 will become advantageous [ a throughput ] from the width of the scanning (scan) direction of the 
masking blade which is not illustrated in the exposure illumination-light study system 6 and the 
sensitivity of the resist applied to the surface of the wafer 4. 

[0031]The alignment of Z shaft orientations of the pattern on reticle, i.e., the alignment to the image 
surface, is performing control to the leveling stage in a wafer stage via the wafer position control 
system 25 based on the result of an operation of the surface position detecting system 26 which 
detects the height data of the wafer 4. That is, inclination to a scanning direction and a 
perpendicular direction and the height of the optic-axis AX direction are calculated from the height 
data of three spot light for wafer height measurement arranged near the slit to a scanning direction, 
and it is amending in quest of the correction amount to the optimal image surface position in an 
exposure position. 

[0032] Next, how to detect the position of the exposure region of the wafer 4 with the surface 
position detection method of this invention is described. 

[0033]In order to detect the position (Z) of the Z direction of the exposure region of the wafer 4, 
i.e., the position over an image surface position, and the gap which inclines (alpha, beta), while 
measuring the surface of the wafer 4 correctly, the relation between illuminated field shape and the 
pattern structure (actual level difference) of an exposure region must also be taken into 
consideration. When the detection system of an optical system is used to the purpose of measuring 
the former surface correctly, the factor of the following detection errors can be considered. That is, 
it is influence of interference with the light reflected in the resist surface of the wafer 4, and the 
light reflected in the substrates face of the wafer 4. The influence serves as quantity which changes 
with the construction material of the substrates face which is the pattern structure in a large 
meaning, and cannot be disregarded in wiring materials of high reflection, such as aluminum. When a 
capacitance sensor is used as a wafer surface position detecting sensor, having big measurement 
offset in hard [ slight / which is a dielectric ] unlike a Si wafer is known for the GaAs wafer used as 
a high speed element or a substrate of a light emitting diode. Although consideration of the pattern 
structure (actual level difference) of an exposure region was raised as other examples of a 
measurement error, it is [ direction managing / accuracy / level difference data as a correction 
amount undesirably, as shown in drawingA(b) ] advantageous for this to get to have stated also in 
advance and to make the exposure image surface follow a real level difference. 
[0034]The outline of the correcting method is explained using the flow chart of drawing 5. A start 
command is received by step101, and a wafer is adsorbed to carrying in and a zipper and fixed on a 
stage by step102. In order to measure the shape of surface type of a chip within the area to be 
exposed (two or more surface positions) after that, Puri scan measurement (the surface position of 
two or more places in each exposure region is detected making it actually scan) is performed in two 
or more sample-shots fields of a slash as shown in drawin g 3 by step103. Then, the correction value 
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(error depending on pattern structure) for amending the surface position detection value under scan 
exposure in the distance to the optimal exposure image surface position is computed in step104 
using the measured surface position detection value (surface position data). If calculation of 
correction value is completed, the surface position detection value in the detecting point which 
detects each surface position during scan exposure by step105 will be amended with said correction 
value corresponding to the pattern structure of the detecting point, and it will expose by doubling an 
exposure region with the exposure image surface based on the amended surface position detection 
value. 

[0035]It depends for the correction value required in this Puri scan measurement on pattern 
structure (the actual level difference in an exposure region, the construction material of a 
substrate). Therefore, with the wafers which passed through the same lot or the same process, 
since it is thought that pattern structure is the same, it is possible to apply the correction value 
which asked even for that [ first ] of at least one sheet to future wafers. The flow chart is shown in 
drawing 6 . By a sequence like the flow chart shown in drawin g 6, a large throughput is expectable. 
[0036]The instrumentation method of the offset value (correction value) for amending the 
measurement error factor depending on pattern structure (the actual level difference in an exposure 
region, the construction material of a substrate) from the surface position detection value under 
scan exposure hereafter is explained in detail. 

[0037]When detecting the surface position of a wafer, and inclination, how to derive the offset value 
which amends the error depending on the pattern structure (the actual level difference in an 
exposure region, the construction material of a substrate) which poses a problem from surface 
position measurement data is explained below using the flow chart of drawing 5 . 
[0038]In order to compute the above-mentioned offset value first, two or more exposure regions 
which should carry out scanning measurement as sample shots beforehand are decided. For 
example, this can acquire efficiently wafer Uenaka [ Shin ] symmetry and entire information so that 
it may be hard to be influenced by the profile irregularity of a wafer, it is desirable to choose the 
position of the exposure region of a slash as shown in drawing 3. This arrangement is because it is 
assumed that modification occurs in central symmetry from peculiarity called the circle 
configuration of a wafer when polishing processes, such as CMP, other down stream processing, etc. 
are taken into consideration. First, by stepl, the wafer 4 is carried on the zipper of the wafer stage 
5, and it adsorbs and fixes. Focus correction of movement and AA microscope is performed for the 
alignment mark of a specific shot down to unillustrated AA microscope by step2 after that, and the 
position of an alignment mark is measured. It changes into the state where the array data of the 
shot of the total exposure position on a wafer is amended from the alignment data which may be 
measured at the shot of plurality (g shot) in this measurement, and the alignment of each exposure 
region can be correctly carried out with reticle during scan exposure. It is expected that the pattern 
structure at the time of the j-th surface position measurement that the stage coordinate in each 
exposure position defined since the pattern of each exposure position was processed in the same 
reticle if it changes into this state will be thoroughly in agreement within the limits of alignment 
accuracy, It is checked that almost fixed measurement data is actually shown for every 
measurement. Since the following sample-shots movements and the scan in a shot are performed 
according to the arrangement information acquired at this step, the chip inner shape in each [ in a 
shot ] scanning position between shots will have measured the same part of the same pattern 
structure within the limits of alignment accuracy. Correction driving of the leveling stage of wafer 
stage 5 inside is carried out so that the slant components of the whole wafer may be amended 
before measuring the slant components of the entire wafer surface by focus detection systems in 
the stage of this measurement and going into step3. 

[0039]If the shot arrangement amendment by this step2 is become final and conclusive, it shifts to 
the sequence of offset measurement in step3. sample-shots Si (i=1-m) determined beforehand first 
— inner — Based on the output signal of the laser interferometer 24 of a wafer system, it moves to 
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the 1st measuring point (detecting point) position (step3, step4). Then, although the position Zjk 
(k=1-p) of the surface position measurement data in the wafer surface in the j-th measuring point of 
the inside of an exposure region, i.e., the optic-axis AX direction of a wafer surface, will be detected 
by a detecting optical system (10-19), Since it is mostly measured near the image surface of a 
projection lens at the time of actual exposure, it is necessary to measure near the image surface 
also in the case of this offset measurement. What is necessary is to fix the height of a wafer (height 
immobilization of a leveling stage), to perform a step position arrangement in X and the direction of 
Y for a wafer stage, in order to know the face shape of an entire wafer surface, and just to perform 
surface position measurement one by one, when the face shape of the wafer is not receiving 
modification now. However, when processing progresses through down stream processing of plurality 
[ wafer ], the shape of an entire wafer surface tends to have the shape of a convex as shown in 
drawing 8 (a) and (b), or concave. When the detecting optical system of oblique incidence is used in 
such a wafer that received modification on the whole, If focal measurement is advanced fixing the 
height of a wafer as shown in drawing 8 (a), the incidence position of the optical beam for detection 
will be shifted to a transverse direction according to wafer type-like change, i.e., height change, the 
end — a possibility of reading a different position from the observation pattern near [ which is 
originally needed ] the exposure image surface becomes high. The method of amending the position 
of a Z stage to an image surface near position in each measuring position, as shown in drawing 8 (b) 
as a solution of this problem is taken. It returns to drawing 7 and this sequence is explained. The 
position of a leveling stage is detected by the position detection system of an unillustrated leveling 
stage in the state where it was first positioned in the XY plane in step5 in the same position as an 
exposure position, the position (Z0, alpha 0, beta 0) of the leveling stage in the wafer stage 5 — 
memory (the 1st point of the first sample shots — each shot of measurement after that.) After 
using this data for the correction calculation in each point it asks for the surface position 
measurement data in a wafer surface, it moves to an image surface position in a wafer surface using 
that value, and Z correction driving is performed. By performing Z correction driving of the wafer 
surface to this image surface position. The problem of a transverse direction shift of said optical 
beam for detection is lost ( drawing 8 (b)), and from the surface position measurement data, i.e., the 
data of position ZOjk (k=1-p) of the optic-axis AX direction of a wafer surface, in the position (Zj, 
alpha 0, beta 0) and position of the leveling stage after amendment. It calculates with Zjk(k=1-p) =Z0 
jk+Zj-Z0;. Although the example for performing a correction amount (Zj-Z0) by the position detected 
result of the Z direction of a leveling stage was explained here, Since correction driving of the 
leveling stage is performed based on the value of measurement value ZOjk, when the drive errors of 
a leveling stage can be disregarded, it can realize also by adding the value of measurement value 
ZOjk before correction driving, and the value of ZOjk after correction driving. After inputting the 
signal corresponding to this position ZOjk (k=1-p) into the focal signal processing part 26 from the 
primary detecting element 19 which comprised p CCD linear sensors and carrying out the above- 
mentioned correction calculation, a memory is carried out as a measurement value in the j-th 
measuring point. The memory also of the position (X, Y) of the wafer stage in this position is 
simultaneously carried out in step6. 

[0040]If it has not judged and ended, it moves to the following measuring point by step4, and it is 
[ whether measurement with the all measuring point in sample shots 0=1 ~n) ended the measurement 
same at step7, and ] ********** about the same measurement. **** [ step8 / it judges whether 
measurement by all the sample shots (i=1-m) was completed, ends, and ] when it ends — it can kick 
and moves to step3. 

[0041]When judged with measurement with all the all sample measuring points in sample shots 
having been completed by the judgment of step8, all the measuring points in the measuring position 
in an exposure position and the offset correction value Cjk in a total sensor position are calculated 
in step9. In the surface position detection method in JP,6-52707,B which these people proposed 
previously about this calculation. Although the example of the single point measurement in an 



http://www4.ipdl.inpit.go^ 3/11/2008 



JP,09-045608,A [DETAILED DESCRIPTION] 



Page 9 of 1 1 



exposure position used by a stepper etc. is explained, the detecting method proposed this time is 
improved as follows so that it can be used in consideration of application with the exposure device 
of a scanning method as measurement offset correction in two or more points in high degree of 
accuracy and an exposure region. By namely, the measurement value Zjk of measuring sensor k in 
measuring point j in the exposure position obtained by this offset measurement sequence. The face 
shape function Fnp (x, y) (the number of data points of each face shape function is m points of 
sample-shots Si (i=1-m)) which shows the face shape of a nxp piece wafer is determined. The 
degree and expansion of the curved surface of these face shape functions Fnp (x, y) are beforehand 
defined in the form of the predetermined polynomial, in order to calculate the offset amount of each 
field, use the measured value Zjk as surface position data, and calculate with a least square method, 
the coefficient, i.e., the offset correction value, of Fnp. 

[0042]concrete — **(Fjk(x, y)-Zjk (x, y))2dxdy=0 0=1 ~n, k=1-p) — the absolute term Cjk with which 
it is satisfied of a formula will be searched for. 

[0043]The case of the sample shots m= 3, the measuring point j= 3 of a scanning direction, and the 
measuring sensor k= 3 is explained for the sequence of this correction value derivation using 
drawing 9 (a). First, for simplification, the flatness of a wafer is one-dimensional and is assumed to 
be b=c=0 by a plane formula and aX+bY+cZ=d. 

[0044]Structure where as for the section structure on a wafer a level difference is measured only 
for k= 3 to the measuring sensor k= 1 and height with 2 [ same ] in the measuring point j= 1 as 
shown in drawing 9 (a) now (for example, under the influence of interference by the portion k= 1 
from which memory cell field Nakashita place construction material differs, and 2.) a measurement 
value shifts to the substrate side — **** — j= 3 is repeated and suppose only k= 2 that it has the 
structure (for example, peripheral circuit area to a memory cell) where measured value with a large 
level difference is obtained in the measuring point of j= 2. Since the pattern of this exposure region 
has agreed within the limits of alignment accuracy as shown in a figure when sample shots are 
measured by m= 1-3, it also reproduces that surface position measured value Zjk. 
[0045]Thus, the offset Cjk is calculated by the following computations from the 27 obtained 
measurement values Zjk. That is, Z21 data of drawin g 9 (a) is made to calculate other Cjk(s) as a 
standard (the offset C21 with the projection lens image surface of this position is actually searched 
for by exposure etc. for example, with a precedence wafer). The field F21 made from Z21 
measurement data of m= 1-3 now is treated as the standard 0, i.e., an absolute term, For example, it 
is good to ask for the difference about the shape of the wafer of the face shape function F22 
searched for at the measurement value of m= 1-3 of Z22 as shown in drawin g 9 (b) in quest of the 
offset C22 of Z22 equivalent to a peripheral circuit area, and Fsaid 21. 

[0046]Difference here is a difference quantity of d (section) as used in the field of the formula of a 
general flat surface, and the value can be computed as C22 of a figure. It is possible to ask as 
difference of the section of F21 and F11 also about Cof Z11 similarly shifted under influence of 
interference! 1. Same calculation is performed also at the time of calculation of other Cjk(s), and the 
result is memorized in a memory. 

[0047] Drawin g 7 and drawing 10 explain the process of position amendment of the measurement 
value amendment and the leveling stage by the focusing position measurement and Cjk in each 
exposure position succeedingly. As shown, the position (a), i.e., draw ing 10, which reached the 1st 
measuring point of the Nth shot by stepl 1 of drawin g 7, and 12 now, while exposing the N-1st shot, 
the state where the wafer stage 5 is moving to the position which requires a focal measuring beam 
for the Nth shot 1st measuring point is explained. By stepl 2, the Nth shot, On the Zjk measurement 
value concrete target in the 1st measuring point, the detecting signal from three CCD linear sensors 
is processed in the focal signal processing part 26 among the photoelectric conversion means 
groups 19 to the measuring beam of drawing 10 (a) CR1, CR2, and CR3, and the height data Z11, 
Z12, and Z13 are calculated. Since the offset error by the measurement error by interference or a 
level difference is included in this measurement data, original surface position measurement data 
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ZTjk of a wafer is calculated by asking for difference as follows using the amendment data of Cjk for 
which it asked by step9. 
- [0048]ZTjk=Zjk-Cjk — ZTjk computed here contains only a changed part of the wafer in the 
exposure area where the measurement offset resulting from a resist surface was amended, and 
computes a least square flat surface by step14 based on this surface position data. 
[0049]Next, correction driving of the wafer stage 5 is carried out to an optical axis direction and an 
inclination direction, and wafer exposure area is coincided with the reduction projection lens image 
surface so that the difference of the exposure image surface of the projection lens 1 and said least 
square flat surface and the difference of the position at the time of Zjk measurement of a leveling 
stage and a current position may be amended by step15. It is ********** in parallel about 
measurement and correction driving until it checks whether all the measuring points have been 
completed by step16 and becomes j=n f after the correction driving of the j-th measuring point is 
completed as mentioned above. 

[0050]That is, the data of j= 1 amends in the state of drawin g 10 (b), and measurement and offset 
correction of a focus are simultaneously performed on the point of j= 2. In the stage scanned in the 
position of drawing 10 (c) using the amendment data, the data of j= 2 amends and the point of j= 3 
performs measurement and offset correction of a focus simultaneously. The data of j= 3 amends in 
the stage scanned in the position of drawing 1 0 (d) using the amendment data. It is ********** 
about each shot scan exposure until it will check whether exposure of a wafer top all exposure shot 
has been completed by step17 and will become N=w, if measurement and amendment are completed 
to a j=n point. 

[0051]When detecting the surface position of the wafer explained above, and inclination, the offset 
value of the measurement error which poses a problem, or a chip inner step difference as correction 
value from measurement data. It is enough as the calibration between sensors, the sequence, i.e., 
the multipoint focus detecting mechanism, to derive, just to measure only by one in a lot, although it 
will carry out at each process from which the pattern formed differs, Highly precise leveling 
amendment and exposure are carried out without being able to realize the original purpose enough 
by memorizing in the memory the offset Cij searched for by one sheet of a lot head about the same 
subsequent process, and using it at the time of each focal measurement and amendment, and 
reducing a throughput. 

[0052]It is not what is limited to the above-mentioned example although the sequence which 
amends the offset for which it depended on the pattern on a wafer in the above-mentioned example 
was taken for the example. For example, also when carrying out the calibration of the starting point 
of a multipoint focus, prepare a highly precise flat surface conventionally, or actually by exposure. 
Although asked, it is possible to search for fixing position offset of a focus sensor simply by carrying 
out this sequence with the wafer by which pattern processing is not carried out. Also when it is not 
limited only to a field, either, the height detection sensor of one point performs a scanning focus and 
you want to always fix the base level in a scan, for example, the surface of a memory cell, to an 
image surface position, it is possible by performing the same offset correction sequence. 
[0053]It is not what is restricted to one point although one point with the focal severest depth, such 
as a memory cell, is exposed a priori in an exposure region in the above-mentioned example and it 
asked for the best focus, In order to ask for change by the environment of a device factor, i.e., a 
lens. When it is better to have measured at least 1 point and to change a focal corrected position 
individually in an exposure region (i.e., when surface height differs selectively with a logic device 
etc.), the data of the above-mentioned surface position data offset Cij may be amended from the 
designed value. When the field which should change offset from the two-dimensional map 
specifically defined by Cij in consideration of the width of an illuminated field slit is large, Cij is 
amended by a part for the level difference. 
[0054] 

[Effect of the Invention]The detection error which originates in the IC pattern of the exposure 
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region on a wafer according to this invention as explained above, and surface stepping structure, It 
measures, when a focus value carries out a PURISU can on the conditions measured with high 
precision most in advance of exposure, And the detection error of the focal measurement value 
measured during scan exposure can be amended in real time by carrying out offset management in 
the exposure region on the basis of the height of the portion as which focus accuracy is required 
most. 

[0055]Therefore, without being influenced by the level difference also in the wafer where the 
process progressed with the slit scan exposure device etc., and the level difference has been made 
on the surface, the original distortion component of a wafer can be amended and an exposure region 
can be certainly positioned in the depth of focus, for this reason, better pattern transfer is 
performed and there is an outstanding effect that it is stabilized and the circuit where a degree of 
location is higher than that after 256M can be created. 



[Translation done.] 
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* NOTICES * 

- JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

" LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 

[Field of the Invention]Especially this invention relates to the surface position detection method and 
scanning exposure method which detect continuously the position of a wafer surface and inclination 
about the optical axis direction of a projection optical system in the exposure device of a slit scan 
method (scanning exposure system) about a surface position detection method. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art]The size of the latest memory chip shows the expansion tendency 
gradually from the difference of the expansion trend of the memory space to the resolution of an 
exposure device, and the reduction trend of cell size, for example, it is reported by the 1st 
generation of 256M that it is about 14x25 mm. 

[0003]In an exposure region with a diameter of 31 mm of the reduced-projection-exposure device 
(stepper) currently used as an exposure device for the present critical layers in this chip size, only 
one chip can be exposed per exposure, In order that a throughput may not go up, the exposure 
device which makes a big exposure area possible is needed. As an exposure device of a big screen, 
the front projection exposure device is conventionally used widely as an exposure device of big 
screen liquid crystal display elements, such as a semiconductor device exposure device for rough 
layers or a monitor by which a high throughput is demanded. This is an exposure device of the slit 
scan method (scanning exposure system) what is called by a mask wafer relatively scan which 
carries out the linear scan of the mask by the illumination light of circle slit shape, and carries out 
one-shot exposure of this on a wafer by a same mind reflection mirror optical system. 
[0004]In order that focal ****** of the mask image in these devices may unite with the best image 
formation face of a projection optical system the exposure surface of a sensitized substrate (the 
wafer or glass plate in which photoresist etc. were applied) one by one. Correction driving of height 
measurement and auto-focusing auto leveling is continuously performed during scan exposure. 
[0005]The height and surface position detecting mechanism in these devices the catoptric light from 
a sensitized substrate using what is called an oblique incidence optical system that enters light flux 
into a wafer surface from the slanting upper part as a position gap on a sensor. It is computed and 
said that height in case there are a method of using gap sensors, such as the method and air 
microsensor to detect, and a capacitance sensor, etc. and a measuring point passes through an 
exposure slit field from two or more height measurement under scan, and the amount of correction 
driving of inclination are amended. 



[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the Invention]As explained above, in this invention, a focus value carries out the PURISU 
can of the detection error resulting from the IC pattern of the exposure region on a wafer, and the 
surface stepping structure on the conditions measured with high precision most in advance of 
exposure. 

Therefore, the detection error of the focal measurement value measured during scan exposure can 
be amended in real time by carrying out offset management on the basis of the height of the portion 
as which it measures and focus accuracy is most required in the exposure region. 

[0055]Therefore, without being influenced by the level difference also in the wafer where the 
process progressed with the slit scan exposure device etc., and the level difference has been made 
on the surface, the original distortion component of a wafer can be amended and an exposure region 
can be certainly positioned in the depth of focus, for this reason, better pattern transfer is 
performed and there is an outstanding effect that it is stabilized and the circuit where a degree of 
location is higher than that after 256M can be created. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]When a projection system is improved so that it may 
become the resolution which can respond after 256M about the concept of the exposure device of 
the slit scan method used now, the following problem occurs. 

[0007]That is, the allowable depth of the focus in the transfer process of a circuit pattern becomes 
increasingly narrow as a reduction projection system is formed into high NA so that it can respond 
to the minuteness making of a circuit pattern. Since 5 or more urn of allowable depth are secured in 
the exposure device currently used for the present rough process. Although the influence of the 
measurement error included in the measurement value by which continuation measurement is 
carried out during scan exposure, or a chip inner step difference can be disregarded, when 256M 
correspondence is taken into consideration, since the allowable depth is set to 1 or less urn, it 
needs to amend the influence of said measurement error or a chip inner step difference (pattern 
structure in a chip). 

[0008]Two or more chips which have the same pattern structure on a sensitized substrate in the 
conventional reduced-projection-exposure device are arranged, and since the shape of the surface 
type is reproduced mostly in an exposure position, if the pilot wafer of precedence performs proof 
print in advance of lot processing, the above-mentioned offset can be amended. Namely, although 
the calibration of each measure point of the focus detection systems to a field can be performed, In 
the exposure device of the above-mentioned slit scan method measured while scanning two or more 
points in an exposure region, the calibration of this focus sensor for every point of measurement by 
baking. When it assumes that amendment of 20 points is performed in a chip when asking for 
example, the work which checks image quality under a microscope also takes 20 times in the case 
of said reduced-projection-exposure device, and makes productive efficiency get worse greatly. 
[0009]When as follows and it amends along the surface even if it constituted the sensor so that a 
resist surface might be caught certainly, defocusing may occur on the contrary. That is, if the 
composition of the area within exposure of a memory etc. is roughly divided, the exposure region 
which it becomes from the portion of a memory cell and the portion of a peripheral circuit and of 
which critical resolution performance is generally required will be concentrated on the portion of a 
memory cell. If the chip of 256M is taken for an example, it consists of a loose circumferential 
circuit part of the rule which builds so that the memory cell field and memory cell field where critical 
line width transfer is demanded may be divided, and runs beside - Drawing 4 (a) and (b) expanded 
this border area. The level difference a cell part and whose circumferential circuit part are about 1 
urn although flattening is advanced by CMP (chemical mechanical polishing), the recess array 
forming method, etc. will remain, as shown in drawing 4 (a) now, while scanning this field — 
amendment of a Z direction — a measurement value — how — a ****** case, Namely, when 
making a resist surface always carry out tracking of the exposure image surface of a slit, Supposing 
a circumferential circuit part has to 5 mm, 2 mm of the width, i.e., the shorter side, of a scanning 
direction of a slit, defocusing of the memory cell in both the sides of a peripheral circuit with a level 
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difference which is about 1 urn in a 2-mm field (hatching portion of drawing 4 (a)) respectively will 
occur. Since line width management of the peripheral circuit is loose compared with it of a memory 
• cell, focal depth has also expanded it according to it If this point is taken into consideration, it will 
think that it is more advantageous in accuracy for making the exposure image surface follow a real 
level difference (pattern structure) to manage level difference data as a correction amount 
undesirably, but under the present circumstances, the method of offset management and 
amendment is not established. 
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MEANS 

[Means for Solving the Problem]This invention is made in view of the conventional problem, The 
purpose is to provide a surface position detection method which can perform a calibration of a focal 
measurement system of a multipoint and can detect a position of a wafer surface with high 
precision. It is in providing a highly precise surface position detection method especially in a slit 
scan exposure system. 

[001 1]A gestalt in which this invention has a surface position detection method of this invention 
carries out the relatively scan of the object in which a field which has pattern structure was formed 
to a surface position detection means, and is characterized by that a surface position detection 
method which measures a surface position of two or more detecting points in said field by said 
surface position detection means comprises the following. 

A stage of detecting an error for every detecting point produced by the difference in pattern 
structure between said two or more detecting points at the time of said surface position detection 
means detecting a surface position. 

A stage which amends a detection result with said error corresponding to this detecting point for 
every detecting point when carrying out the relatively scan of said object to said surface position 
detection means and detecting a surface position of two or more of said detecting points in said 
field by said surface position detection means. 

[001 2]A desirable gestalt of said surface position detection method on said object. Two or more 
fields which have the same pattern structure as said field are formed, and the relatively scan of said 
object is carried out to said surface position detection means, When detecting a surface position of 
the same part as said two or more detecting points in said two or more fields by said surface 
position detection means, it has a stage which amends a detection result with said error 
corresponding to this detecting point for every detecting point. 

[0013]Said error detection stage this invention is characterized by a desirable gestalt comprising 
the following. 

A stage of being in said two or more fields of each, and detecting face shape of said object 
respectively based on each surface position data for every group of surface position data of the 
same part. 

A stage of detecting said error based on said each face shape. 

[001 4]A gestalt in which this invention has a scanning exposure method of this invention, While 
synchronizing reticle and a wafer to a projection optical system and making it scan, when projection 
exposure of the pattern on said reticle is carried out on said wafer via said projection optical 
system, A scanning exposure method which detects a surface position of two or more detecting 
points located in a line with a scanning direction in an exposure region which has the pattern 
structure on said wafer one by one, and locates said exposure region in an image surface position of 
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said projection optical system is characterized by comprising: 

A stage of detecting an error for producing-by the difference in pattern structure between said two 
- or more detecting points each detecting point of every when detecting a surface position. 

A stage which amends a detection result with said error corresponding to this detecting point for 
every detecting point when detecting a surface position of two or more of said detecting points one 
by one. 

[001 5]A desirable gestalt of said scanning exposure method to said wafer. When two or more 
exposure regions which have the same pattern structure as said exposure region are formed and a 
surface position of the same ****** as said two or more detecting points is detected one by one, it 
has a stage which amends a detection result with said error corresponding to this detecting point 
for every detecting point. 

[0016]Said error detection stage this invention is characterized by a desirable gestalt comprising 
the following. 

A stage of being in said two or more exposure regions of each, and detecting face shape of said 
wafer respectively based on each surface position data for every group of surface position data of 
the same part. 

A stage of detecting said error based on said each face shape. 

[001 7]A gestalt in which this invention has a face shape detecting method of this invention, A 
method of detecting a surface position of the same part in each field of two or more fields which 
have the same pattern structure formed on said object, respectively, and detecting objective face 
shape by a surface position detection means which detects an objective surface position according 
to light flux which carries out oblique incidence to an object, is characterized by comprising: 
The 1st detection stage that detects a surface position of the same part of said field by said 
surface position detection means. 

A stage of driving said object to a position based on said detection result. 

The 2nd detection stage that detects a surface position of the same part of said field again by said 
surface position detection means after driving said object. 

A stage which computes a surface position of each of said field based on a detection result of drive 
quantity in the case of said drive, and said 2nd detection stage. 

[0018] 

[Embodiment of the Invention] Drawing 1 is a partial schematic diagram of the projection aligner of 
the slit scan method which uses the surface position detection method of this invention. 
[001 9]In drawing 1 , 1 is a reduction projection lens, the optic axis is shown in [ AX ] a figure, and 
the image surface has a relation vertical to the Z direction in a figure. The reticle 2 is held on the 
reticle stage 3, reduction projection is carried out for the magnification of a reduction projection 
lens 1/4 thru/or 1/2, and the pattern of the reticle 2 forms an image in the image surface. 4 is the 
wafer in which resist was applied to the surface, and many exposure regions (shot) which have the 
same pattern structure formed by the previous exposure process are arranged. The zipper which 5 
is a stage which lays a wafer, and adsorbs and fixes the wafer 4 in the wafer stage 5, Movement to 
Z shaft orientations and the X-axis which are the directions of an optic axis (AX) of the XY stage in 
which horizontal migration is possible, and the projection lens 1 respectively in an X axial direction 
and Y shaft orientations, It is constituted by the pivotable leveling stage and the rotating stage 
pivotable around the Z-axis around the Y-axis, and 6 stem-correction system for making a reticle 
pattern image agree in the exposure region on a wafer is constituted. 

[0020] 10 in drawing 1 to 19 shows each element of the detecting optical system established in order 
to detect the surface position of the wafer 4, and inclination. 10 is a light source and consists of a 
lighting unit constituted so that it might irradiate with the light of a white lamp or a high-intensity 
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light emitting diode with two or more different peak wavelength. 1 1 is a collimating lens and has 
ejected the light flux from the light source 10 as a parallel pencil in which the intensity distribution 
of a section is almost uniform. 12 is a prism-shaped slit member, it is pasting the prism of the 
couple together so that a mutual slant face may face, and it has provided two or more openings (for 
example, six pinholes) in this lamination side using light-shielding films, such as chromium. 13 is an 
optical system of both telecentric system, and is carrying out the light guide of the six independent 
light flux which passed through two or more pinholes of the slit member 12 via the mirror 14 at the 
six point of measurement on the 4th page of a wafer. In drawin g 1, although only 2 light flux is 
illustrated, each light flux is in a space perpendicular direction also as 3 light flux respectively. The 
flat surface in which the pinhole is formed to the lens system 13 at this time, and the flat surface 
including the surface of the wafer 4 are set up satisfy the conditions (Scheinmpflug's condition) of a 
shine proof. 

[0021]In this example, the incidence angle phi to the 4th page of wafer top of each light flux from 
the Mitsuteru gunner stage (the altitude, i.e., the optic axis, which were built to the wafer surface, 
and angle to make) is not less than phi= 70 degrees. On the 4th page of the wafer, as shown in 
drawing 3 , two or more exposure regions (shot) which have the same pattern structure are arranged. 
Incidence and image formation are carrying out six light flux which passed the lens system 13 at 
each point of measurement in which the pattern space carried out mutually-independent as shown 
in drawing 2 . It is made to enter from the direction of which theta** (for example, 22.5 degrees) 
rotation was done in the XY plane from X so that the six point of measurement might be mutually 
observed independently within the 4th page of a wafer (scanning direction 5a). 
[0022]As these people have proposed by Japanese Patent Application No. No. 157822 [ three to ] 
by this, spatial arrangement of each element is made suitable and highly precise detection of surface 
position information is made easy. 

[0023]Next, the side which detects the reflected light flux from the wafer 4 explains each 
composition of 15-19. 16 is receiving six reflected light flux from the 4th page of a wafer via the 
mirror 15 by the light-receiving optical system of both telecentric system. The stopper diaphragm 
17 established in the light-receiving optical system 16 has cut the high order diffracted light (noise 
light) generated according to the circuit pattern which is established in common to each six point of 
measurement, and exists on the wafer 4. Re-image formation of the light flux which passed the 
light-receiving optical system 16 of both telecentric system is carried out so that the optic axis may 
have become parallel mutually and it may become the spot light of the same size mutually in the 
detecting face of the photoelectric conversion means group 19 with six individual correcting lenses 
of the amendment optical system group 1 8. 

[0024]The this side which receives light (from 16 to 18) each point of measurement on the 4th page 
of a wafer and the detecting face of the photoelectric conversion means group 19, Since it is 
amending by falling so that it may become conjugate mutually, it is constituted so that the position 
of the pinhole image in a detecting face does not change with the local inclination to each point of 
measurement, height change in the optical axis direction AX of each point of measurement may be 
answered and a pinhole image may change on a detecting face. 

[0025]Six one-dimensional CCD line sensors constitute the photoelectric conversion means group 
19 here. This is more advantageous than the composition of the two-dimensional sensor 
conventional at the following point. When the amendment optical system group of 18 is constituted 
first, the flexibility of arrangement of each optical member or a mechanism electrode holder 
becomes large by separating a photoelectric conversion means. Although it is necessary to enlarge 
optical magnification from the mirror 15 to the amendment optical system group 18 for raising the 
resolution of detection, the direction considered as the composition in which an optical path is 
divided into and an individual sensor is entered also at this point is able to summarize a member 
compactly. Furthermore, by a slit scan method, although the focal continuation measurement under 
exposure becomes indispensable and shortening of measuring time serves as a technical problem 
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absolutely, in the conventional two-dimensional CCD sensor, the cause has also read the data more 
than needed, but the reading time of 10 times or more of a one-dimensional CCD sensor is needed. 
' [0026]Next, the exposure system of a slit scan method is explained. 

[0027]As shown in drawing 1 , while scanning the reticle 2 with constant speed in the direction of 
arrow 3a (X axial direction) shown in drawing 1 in a field vertical to the optic axis AX of the back 
projection lens 1 adsorbed and fixed by the reticle stage 3. Correction driving is carried out in the 
direction (Y shaft orientations: vertical to space) which intersects perpendicularly with the arrow 3a 
so that a target-coordinates position may always be maintained and scanned. The position 
information on the direction of X of this reticle stage and the direction of Y is always measured by 
irradiating two or more laser beams from the reticle interference system (XY) 21 from the exterior 
to the XY bar mirrors 20 fixed to the reticle stage of drawin gj,. 

[0028]The exposure illumination-light study system 6 comprises members, such as an unillustrated 
beam shaping optical system, an optical integrator, a collimator, and a mirror, using the light source 
which generates pulsed light, such as an excimer laser, and is formed with the material which 
penetrates or reflects the pulsed light of a far ultraviolet region efficiently. It is for operating a beam 
shaping optical system orthopedically in the form of a request of the sectional shape (size ****) of 
an incident beam, and is for an optical integrator's making the lighting distribution characteristic of 
light flux uniform, and illuminating the reticle 2 with uniform illumination. Corresponding to a chip 
size, a rectangular illuminated field is set up by the masking blade which is not illustrated in the 
exposure illumination-light study system 6, and the pattern on the reticle 2 by which partial lighting 
was carried out in the illuminated field is projected on the wafer 4 in which resist was applied via the 
projection lens 1 . 

[0029]The main controlling section 27 shown in drawing 1 the slit image of the reticle 2, adjusting 
the position (the position of X and Y, and the surrounding rotation theta of the Z-axis) within XY 
side, and the position (the surrounding rotations alpha and beta of X and Y each **♦*, and height 
[ on the Z-axis ] Z) of a Z direction to the predetermined region of the wafer 4. While synchronizing 
reticle and a wafer to a projection optical system and making it scan, the whole system is controlled 
to perform scan exposure which carries out projection exposure of the pattern on the reticle 2 on a 
wafer via the reduction projection optical system 1. Namely, position ****** in XY side of the 
pattern on reticle computes control data from the position data of the reticule interferometer 21 
and the wafer stage interferometer 24, and the position data of the wafer obtained from an 
unillustrated alignment microscope, It has realized by controlling the reticle position control system 
22 and the wafer position control system 25. 

[0030]When scanning the reticle stage 3 in the direction of the drawin gJ_arrow 3a, the wafer stage 
5 is scanned at the speed amended by the reducing magnification of a projection lens in the 
direction of the arrow 5a of drawing 1 . It is determined that the scanning speed of the reticle stage 
3 will become advantageous [ a throughput ] from the width of the scanning (scan) direction of the 
masking blade which is not illustrated in the exposure illumination-light study system 6 and the 
sensitivity of the resist applied to the surface of the wafer 4. 

[0031 ]The alignment of Z shaft orientations of the pattern on reticle, i.e., the alignment to the image 
surface, is performing control to the leveling stage in a wafer stage via the wafer position control 
system 25 based on the result of an operation of the surface position detecting system 26 which 
detects the height data of the wafer 4. That is, inclination to a scanning direction and a 
perpendicular direction and the height of the optic-axis AX direction are calculated from the height 
data of three spot light for wafer height measurement arranged near the slit to a scanning direction, 
and it is amending in quest of the correction amount to the optimal image surface position in an 
exposure position. 

[0032] Next, how to detect the position of the exposure region of the wafer 4 with the surface 
position detection method of this invention is described. 

[0033]In order to detect the position (Z) of the Z direction of the exposure region of the wafer 4, 
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i.e., the position over an image surface position, and the gap which inclines (alpha, beta), while 
measuring the surface of the wafer 4 correctly, the relation between illuminated field shape and the 
pattern structure (actual level difference) of an exposure region must also be taken into 
consideration. When the detection system of an optical system is used to the purpose of measuring 
the former surface correctly, the factor of the following detection errors can be considered. That is, 
it is influence of interference with the light reflected in the resist surface of the wafer 4, and the 
light reflected in the substrates face of the wafer 4. The influence serves as quantity which changes 
with the construction material of the substrates face which is the pattern structure in a large 
meaning, and cannot be disregarded in wiring materials of high reflection, such as aluminum. When a 
capacitance sensor is used as a wafer surface position detecting sensor, having big measurement 
offset in hard [ slight / which is a dielectric ] unlike a Si wafer is known for the GaAs wafer used as 
a high speed element or a substrate of a light emitting diode. Although consideration of the pattern 
structure (actual level difference) of an exposure region was raised as other examples of a 
measurement error, it is [ direction managing / accuracy / level difference data as a correction 
amount undesirably, as shown in drawing 4 (b) ] advantageous for this to get to have stated also in 
advance and to make the exposure image surface follow a real level difference. 
[0034]The outline of the correcting method is explained using the flow chart of drawing_5. A start 
command is received by step101, and a wafer is adsorbed to carrying in and a zipper and fixed on a 
stage by step102. In order to measure the shape of surface type of a chip within the area to be 
exposed (two or more surface positions) after that, Puri scan measurement (the surface position of 
two or more places in each exposure region is detected making it actually scan) is performed in two 
or more sample-shots fields of a slash as shown in drawing 3 by stepl 03. Then, the correction value 
(error depending on pattern structure) for amending the surface position detection value under scan 
exposure in the distance to the optimal exposure image surface position is computed in stepl 04 
using the measured surface position detection value (surface position data). If calculation of 
correction value is completed, the surface position detection value in the detecting point which 
detects each surface position during scan exposure by step 105 will be amended with said correction 
value corresponding to the pattern structure of the detecting point, and it will expose by doubling an 
exposure region with the exposure image surface based on the amended surface position detection 
value. 

[0035]It depends for the correction value required in this Puri scan measurement on pattern 
structure (the actual level difference in an exposure region, the construction material of a 
substrate). Therefore, with the wafers which passed through the same lot or the same process, 
since it is thought that pattern structure is the same, it is possible to apply the correction value 
which asked even for that [ first ] of at least one sheet to future wafers. The flow chart is shown in 
drawing 6. By a sequence like the flow chart shown in drawin g 6, a large throughput is expectable. 
[0036]The instrumentation method of the offset value (correction value) for amending the 
measurement error factor depending on pattern structure (the actual level difference in an exposure 
region, the construction material of a substrate) from the surface position detection value under 
scan exposure hereafter is explained in detail. 

[0037]When detecting the surface position of a wafer, and inclination, how to derive the offset value 
which amends the error depending on the pattern structure (the actual level difference in an 
exposure region, the construction material of a substrate) which poses a problem from surface 
position measurement data is explained below using the flow chart of drawing 5 . 
[0038]In order to compute the above-mentioned offset value first, two or more exposure regions 
which should carry out scanning measurement as sample shots beforehand are decided. For 
example, this can acquire efficiently wafer Uenaka [ Shin ] symmetry and entire information so that 
it may be hard to be influenced by the profile irregularity of a wafer, it is desirable to choose the 
position of the exposure region of a slash as shown in drawin g 3. This arrangement is because it is 
assumed that modification occurs in central symmetry from peculiarity called the circle 
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configuration of a wafer when polishing processes, such as CMP, other down stream processing, etc. 
are taken into consideration. First, by stepl, the wafer 4 is carried on the zipper of the wafer stage 
- 5, and it adsorbs and fixes. Focus correction of movement and AA microscope is performed for the 
alignment mark of a specific shot down to unillustrated AA microscope by step2 after that, and the 
position of an alignment mark is measured. It changes into the state where the array data of the 
shot of the total exposure position on a wafer is amended from the alignment data which may be 
measured at the shot of plurality (g shot) in this measurement, and the alignment of each exposure 
region can be correctly carried out with reticle during scan exposure. It is expected that the pattern 
structure at the time of the j-th surface position measurement that the stage coordinate in each 
exposure position defined since the pattern of each exposure position was processed in the same 
reticle if it changes into this state will be thoroughly in agreement within the limits of alignment 
accuracy, It is checked that almost fixed measurement data is actually shown for every 
measurement. Since the following sample-shots movements and the scan in a shot are performed 
according to the arrangement information acquired at this step, the chip inner shape in each [ in a 
shot ] scanning position between shots will have measured the same part of the same pattern 
structure within the limits of alignment accuracy. Correction driving of the leveling stage of wafer 
stage 5 inside is carried out so that the slant components of the whole wafer may be amended 
before measuring the slant components of the entire wafer surface by focus detection systems in 
the stage of this measurement and going into step3. 

[0039]If the shot arrangement amendment by this step2 is become final and conclusive, it shifts to 
the sequence of offset measurement in step3. sample-shots Si (i=1-m) determined beforehand first 
— inner — Based on the output signal of the laser interferometer 24 of a wafer system, it moves to 
the 1st measuring point (detecting point) position (step3, step4). Then, although the position Zjk 
(k=1-p) of the surface position measurement data in the wafer surface in the j-th measuring point of 
the inside of an exposure region, i.e., the optic-axis AX direction of a wafer surface, will be detected 
by a detecting optical system (10-19), Since it is mostly measured near the image surface of a 
projection lens at the time of actual exposure, it is necessary to measure near the image surface 
also in the case of this offset measurement. What is necessary is to fix the height of a wafer (height 
immobilization of a leveling stage), to perform a step position arrangement in X and the direction of 
Y for a wafer stage, in order to know the face shape of an entire wafer surface, and just to perform 
surface position measurement one by one, when the face shape of the wafer is not receiving 
modification now. However, when processing progresses through down stream processing of plurality 
[ wafer ], the shape of an entire wafer surface tends to have the shape of a convex as shown in 
drawin g 8 (a) and (b), or concave. When the detecting optical system of oblique incidence is used in 
such a wafer that received modification on the whole, If focal measurement is advanced fixing the 
height of a wafer as shown in drawin g 8 (a), the incidence position of the optical beam for detection 
will be shifted to a transverse direction according to wafer type-like change, i.e., height change, the 
end — a possibility of reading a different position from the observation pattern near [ which is 
originally needed ] the exposure image surface becomes high. The method of amending the position 
of a Z stage to an image surface near position in each measuring position, as shown in drawing 8 (b) 
as a solution of this problem is taken. It returns to drawing 7 and this sequence is explained. The 
position of a leveling stage is detected by the position detection system of an unillustrated leveling 
stage in the state where it was first positioned in the XY plane in step5 in the same position as an 
exposure position, the position (Z0, alpha 0, beta 0) of the leveling stage in the wafer stage 5 — 
memory (the 1st point of the first sample shots — each shot of measurement after that.) After 
using this data for the correction calculation in each point, it asks for the surface position 
measurement data in a wafer surface, it moves to an image surface position in a wafer surface using 
that value, and Z correction driving is performed. By performing Z correction driving of the wafer 
surface to this image surface position. The problem of a transverse direction shift of said optical 
beam for detection is lost ( drawin g 8 (b)), and from the surface position measurement data, i.e., the 
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data of position ZOjk (k=1-p) of the optic-axis AX direction of a wafer surface, in the position (Zj, 
alpha 0, beta 0) and position of the leveling stage after amendment. It calculates with Zjk(k=1-p) =Z0 
jk+Zj-ZO;. Although the example for performing a correction amount (Zj-Z0) by the position detected 
result of the Z direction of a leveling stage was explained here, Since correction driving of the 
leveling stage is performed based on the value of measurement value ZOjk, when the drive errors of 
a leveling stage can be disregarded, it can realize also by adding the value of measurement value 
ZOjk before correction driving, and the value of ZOjk after correction driving. After inputting the 
signal corresponding to this position ZOjk (k=1-p) into the focal signal processing part 26 from the 
primary detecting element 19 which comprised p CCD linear sensors and carrying out the above- 
mentioned correction calculation, a memory is carried out as a measurement value in the j-th 
measuring point. The memory also of the position (X, Y) of the wafer stage in this position is 
simultaneously carried out in step6. 

[0040]If it has not judged and ended, it moves to the following measuring point by step4, and it is 
[ whether measurement with the all measuring point in sample shots 0=1 ~n) ended the measurement 
same at step7, and ] ********** about the same measurement. **** [ step8 / it judges whether 
measurement by all the sample shots (i=1-m) was completed, ends, and ] when it ends — it can kick 
and moves to step3. 

[0041 ]When judged with measurement with all the all sample measuring points in sample shots 
having been completed by the judgment of step8, all the measuring points in the measuring position 
in an exposure position and the offset correction value Cjk in a total sensor position are calculated 
in step9. In the surface position detection method in JP,6-52707,B which these people proposed 
previously about this calculation. Although the example of the single point measurement in an 
exposure position used by a stepper etc. is explained, the detecting method proposed this time is 
improved as follows so that it can be used in consideration of application with the exposure device 
of a scanning method as measurement offset correction in two or more points in high degree of 
accuracy and an exposure region. By namely, the measurement value Zjk of measuring sensor k in 
measuring point j in the exposure position obtained by this offset measurement sequence. The face 
shape function Fnp (x, y) (the number of data points of each face shape function is m points of 
sample-shots Si (i=1-m)) which shows the face shape of a nxp piece wafer is determined. The 
degree and expansion of the curved surface of these face shape functions Fnp (x, y) are beforehand 
defined in the form of the predetermined polynomial, in order to calculate the offset amount of each 
field, use the measured value Zjk as surface position data, and calculate with a least square method, 
the coefficient, i.e., the offset correction value, of Fnp. 

[0042]concrete — **(Fjk(x, y)-Zjk (x, y))2dxdy=0 0=1 -n, k=1-p) — the absolute term Cjk with which 
it is satisfied of a formula will be searched for. 

[0043]The case of the sample shots m= 3, the measuring point j= 3 of a scanning direction, and the 
measuring sensor k= 3 is explained for the sequence of this correction value derivation using 
drawing 9 (a). First, for simplification, the flatness of a wafer is one-dimensional and is assumed to 
be b=c=0 by a plane formula and aX+bY+cZ=d. 

[0044] Structure where as for the section structure on a wafer a level difference is measured only 
for k= 3 to the measuring sensor k= 1 and height with 2 [ same ] in the measuring point j= 1 as 
shown in drawing 9 (a) now (for example, under the influence of interference by the portion k= 1 
from which memory cell field Nakashita place construction material differs, and 2.) a measurement 
value shifts to the substrate side — **** — j= 3 is repeated and suppose only k= 2 that it has the 
structure (for example, peripheral circuit area to a memory cell) where measured value with a large 
level difference is obtained in the measuring point of j= 2. Since the pattern of this exposure region 
has agreed within the limits of alignment accuracy as shown in a figure when sample shots are 
measured by m= 1-3, it also reproduces that surface position measured value Zjk. 
[0045]Thus, the offset Cjk is calculated by the following computations from the 27 obtained 
measurement values Zjk. That is, Z21 data of drawing 9 (a) is made to calculate other Cjk(s) as a 



http://ww4.ipdl.inpit.go.jp/^ 3/11/2008 



JP,09-045608,A [MEANS] 



Page 8 of 9 



standard (the offset C21 with the projection lens image surface of this position is actually searched 
for by exposure etc. for example, with a precedence wafer). The field F21 made from Z21 
- measurement data of m= 1-3 now is treated as the standard 0, i.e., an absolute term, For example, it 
is good to ask for the difference about the shape of the wafer of the face shape function F22 
searched for at the measurement value of m= 1-3 of Z22 as shown in drawing 9 (b) in quest of the 
offset C22 of Z22 equivalent to a peripheral circuit area, and Fsaid 21. 

[0046] Difference here is a difference quantity of d (section) as used in the field of the formula of a 
general flat surface, and the value can be computed as C22 of a figure. It is possible to ask as 
difference of the section of F21 and F1 1 also about Cof Z1 1 similarly shifted under influence of 
interferencel 1. Same calculation is performed also at the time of calculation of other Cjk(s) f and the 
result is memorized in a memory. 

r0047]Drawing 7 and drawing 10 explain the process of position amendment of the measurement 
value amendment and the leveling stage by the focusing position measurement and Cjk in each 
exposure position succeedingly. As shown, the position (a), i.e., drawing 10 , which reached the 1st 
measuring point of the Nth shot by stepl 1 of drawing 7 , and 12 now, while exposing the N-1st shot 
the state where the wafer stage 5 is moving to the position which requires a focal measuring beam 
for the Nth shot 1st measuring point is explained. By stepl 2, the Nth shot, On the Zjk measurement 
value concrete target in the 1st measuring point, the detecting signal from three CCD linear sensors 
is processed in the focal signal processing part 26 among the photoelectric conversion means 
groups 19 to the measuring beam of drawing 10 (a) CR1, CR2, and CR3, and the height data Z1 1, 
Z12, and Z13 are calculated. Since the offset error by the measurement error by interference or a 
level difference is included in this measurement data, original surface position measurement data 
ZTjk of a wafer is calculated by asking for difference as follows using the amendment data of Cjk for 
which it asked by step9. 

[0048]ZTjk=Zjk-Cjk — ZTjk computed here contains only a changed part of the wafer in the 
exposure area where the measurement offset resulting from a resist surface was amended, and 
computes a least square flat surface by stepl 4 based on this surface position data. 
[0049]Next, correction driving of the wafer stage 5 is carried out to an optical axis direction and an 
inclination direction, and wafer exposure area is coincided with the reduction projection lens image 
surface so that the difference of the exposure image surface of the projection lens 1 and said least 
square flat surface and the difference of the position at the time of Zjk measurement of a leveling 
stage and a current position may be amended by stepl 5. It is ********** in parallel about 
measurement and correction driving until it checks whether all the measuring points have been 
completed by stepl 6 and becomes j=n, after the correction driving of the j-th measuring point is 
completed as mentioned above. 

[0050]That is, the data of j= 1 amends in the state of drawing 10 (b), and measurement and offset 
correction of a focus are simultaneously performed on the point of j= 2. In the stage scanned in the 
position of drawing 10 (c) using the amendment data, the data of j= 2 amends and the point of j= 3 
performs measurement and offset correction of a focus simultaneously. The data of j= 3 amends in 
the stage scanned in the position of drawing 10 (d) using the amendment data. It is ********** 
about each shot scan exposure until it will check whether exposure of a wafer top all exposure shot 
has been completed by stepl 7 and will become N=w, if measurement and amendment are completed 
to a j=n point. 

[0051]When detecting the surface position of the wafer explained above, and inclination, the offset 
value of the measurement error which poses a problem, or a chip inner step difference as correction 
value from measurement data. It is enough as the calibration between sensors, the sequence, i.e., 
the multipoint focus detecting mechanism, to derive, just to measure only by one in a lot, although it 
will carry out at each process from which the pattern formed differs, Highly precise leveling 
amendment and exposure are carried out without being able to realize the original purpose enough 
by memorizing in the memory the offset Cij searched for by one sheet of a lot head about the same 
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subsequent process, and using it at the time of each focal measurement and amendment, and 
reducing a throughput. 

[0052]It is not what is limited to the above-mentioned example although the sequence which 
amends the offset for which it depended on the pattern on a wafer in the above-mentioned example 
was taken for the example. For example, also when carrying out the calibration of the starting point 
of a multipoint focus, prepare a highly precise flat surface conventionally, or actually by exposure. 
Although asked, it is possible to search for fixing position offset of a focus sensor simply by carrying 
out this sequence with the wafer by which pattern processing is not carried out. Also when it is not 
limited only to a field, either, the height detection sensor of one point performs a scanning focus and 
you want to always fix the base level in a scan, for example, the surface of a memory cell, to an 
image surface position, it is possible by performing the same offset correction sequence. 
[0053]It is not what is restricted to one point although one point with the focal severest depth, such 
as a memory cell, is exposed a priori in an exposure region in the above-mentioned example and it 
asked for the best focus, In order to ask for change by the environment of a device factor, i.e., a 
lens. When it is better to have measured at least 1 point and to change a focal corrected position 
individually in an exposure region (i.e., when surface height differs selectively with a logic device 
etc.), the data of the above-mentioned surface position data offset Cij may be amended from the 
designed value. When the field which should change offset from the two-dimensional map 
specifically defined by Cij in consideration of the width of an illuminated field slit is large, Cij is 
amended by a part for the level difference. 



[Translation done.] 
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* NOTICES * 

JPO and INPiT are not responsible for any 
damages caused by the use of this translation. 

■ I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The partial schematic diagram of the projection aligner of the slit scan method using the 
surface position detection method of this invention. 

[Drawing 2] The explanatory view showing the exposure slit in surface position detection and the 

physical relationship of each point of measurement by a detecting optical system. 

[Drawing 3] The top view showing the example of selection of the sample shots which perform a 

PURISU can by the array state and this invention of an exposure region on a wafer. 

[Drawing 4 ]The explanatory view explaining the relation of the image surface position of the slit 

exposure by which focus control was carried out to the exposure region which shows IC surface 

topography under exposure region scan. 

[Drawing 5 ]The flow chart figure showing the example of an outline of measurement of the offset 
using the surface position detection method of this invention, and the sequence of the surface 
position correction driving at the time of exposure at each shot. 

[Drawing 6 ]The flow chart figure showing the example of a sequence of the lot commencement of 
work using surface position detection of this invention. 

[Drawing 7 ]The flow chart figure showing one example of the sequence of the surface position 
correction driving at the time of exposure at the measurement and each shot of offset using the 
surface position detection method of this invention. 

[Drawing 8] The explanatory view explaining the necessity of performing correction driving for 
computing focal offset to the high degree of accuracy of this invention. 

[ Drawin g 9]The explanatory view which illustrates the method of offset calculation of this invention 
concretely. 

[Drawin g 10] The explanatory view explaining the slit at the time of the slit scan exposure using the 
surface position detection method of this invention, and the physical relationship of a surface 
position detection sensor. 
[Description of Notations] 

1 Reduction projection lens 

2 Reticle 

3 Reticle stage 

4 Wafer 

5 Wafer stage 

6 Exposure illumination-light study system 

1 0 Light source 

1 1 Collimating lens 

12 A prism-shaped slit member 

14 Bending mirror 

15 Bending mirror 
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19 Photoelectric conversion means group 
,21 Reticle stage interferometer 
22 Reticle position control system 

24 Wafer stage interferometer 

25 Wafer position control system 

26 Surface position detecting system 

27 Main controlling section 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 





[ Drawing 2 ] 
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[Drawing 3] 
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[Drawing 4] 




[Drawing 5] 
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[Drawing 10] 
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[ Drawing 6 ] 
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